PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -233800 

(43)Date of publication of application : 27.08.1999 



(51)Int.CI. 



H01L 31/04 



(21) Application number : 10-029730 

(22) Date of filing : 12.02.1998 



(71) Applicant 

(72) Inventor : 



SHARP CORP 

ITO SUSUMU 
NAKANISHI TAKESHI 
KISHIMOTO KATSUSHI 
OUCHIDA TAKASHI 
TACHIBANA SHINSUKE 
SANNOMIYA HITOSHI 
TANIGUCHI HIROSHI 
NOMOTO KATSUHIKO 



(54) SUBSTRATE FOR SOLAR CELL. MANUFACTURE THEREOF AND SEMICONDUCTOR ELEMENT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To form a highly versatile solar cell 
substrate material at low cost by a method wherein there is 
provided, on the substrate, a transparent conductive film 
composed of zinc oxide having recesses and projections by 
etching in an acid or alkali solution on the surface. 
SOLUTION: A ZnO film 2 (transparent conductive film) in which 
Ga atoms of about 2 X 1 02 1 cm3 as impurities are doped is 
formed on a glass substrate 1 , having a film thickness of about 
800 nm, and the substrate 1 is dipped in an acetic acid 
aqueous solution at 25° C and left stand for 210 sec, and the 
substrate 1 is dipped in flowing water to stop an etching 
reaction. Then, a film thickness of the ZnO Film 2 is decreased 
to average 400 nm to form a recessed and projected shape 2a. 
A p-type amorphous silicon carbon film, a buffer layer of an 
amorphous silicon carbon film, an i-type amorphous silicon film, 
and an n-type amorphous silicon film 3 are laminated on the 
obtained substrate 1 to form an indium oxide tin/silver film as a 
rear electrode 4. Accordingly, short-circuited current density 
is remarkably enhanced by light diffusion effects by the 
transparent conductive layer having recesses the projections 
on the surface, and conversion efficiency of a solar cell is 
improved. 
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